Supplementary Figure 6
Overview STM image of the sample prepared by annealing the 315 K sample (0.6 ML 6) to 370 K. Tunneling parameters: V=−2 V, I=−0.2 nA.
Supplementary Figure 7
Br-tip LT-STM of the sample by depositing 0.6 ML 6 on Ag(111) held at RT , followed by the annealing at 420 K. Some monomers after cyclization can be observed at the edge area. Tunneling parameters: V=0.1 V, I=1.0 nA. TScanning=4.3 K. To compare the relative stability of homochiral chain vs. heterochiral chain, we have constructed the heterochiral chain and the homochiral chain, as shown in Supplementary Fig. 8 . Here, to avoid the interactions between molecules and match the Ag substrate, we have employed 4 molecules and 16×16 supercell of Ag (111) (256 Ag atoms). It shows that the homochiral chain has a low-energy than the heterochiral chain by 0.29 eV per molecule, explaining why the majority of the experimentally observed organometallic chains are homochiral. The dehydrogenation and debromination occur slowly at this annealing procedure (the temperature point for the activation of both are possibly very similar). Thus the one-by-one growth mechanism could be involved for the formation of organometallic chains. In contrast, if molecules are directly deposited on Ag(111) held at 315 K, the complete dissociation of C−H and C−Br would be accomplished in a short time. The formation of alkynyl−Ag−alkynyl should be the favorable pathway and these alkynyl−Ag−alkynyl dimers together with some monomers could aggregate into close-packed islands instantaneously (stabilized by Br⋯H hydrogen bonds) thus inhibiting the growth of organometallic chains. The Br adatoms drive their aggregations. A similar protective effect was reported previously 2 .
Supplementary

Different from the case of 315 K, some phenyl−Ag−phenyl connections can be observed at 370 K, as marked by the yellow arrow in Supplementary Fig. 10c . This is most likely attributed to the connection of two chains, which is evidenced by the fact that the lengths of chains at 370 K are overall longer than those at 315 K. Although the resolution of the STM image is not very high (STM scan in a step edge area is difficult), the dimeric products should not be connected via Glaser coupling. This is because Glaser coupling is a center-to-center coupling and the center-to-center distance between molecular backbones (9.1 Å in DFT results) should be larger than is observed here (~7 Å). Instead, they are more likely H type products 4 where a Bergman cyclization is involved. This experiment indicates that the Bergman cyclization could occur easily when the template effect of organometallic chain is absent. Figure 12 STM images of the sample prepared by deposition of 0.5 ML 6 onto Ag(111) held at 420 K. a Overview STM image of the sample, where H type product 4 (typically aggregating into close-packed island) is the major products. b High-resolution STM image of the organometallic chain, which acts as the minor products on the sample. Tunneling parameters: a V=−2.7 V, I=−0.2 nA; b V=−2.1 V, I=−0.3 nA.
Because the intramolecular Bergman cyclization (forming 4 in next step) and the formation of organometallic chains manly linked by alkynyl−Ag−phenyl bonds are competitive at a hot surface (alkynyl−Ag−alkynyl is unstable at 420 K), both the two products can be obtained. At the terminal of chains, some H type products 4 are again observed, similar the fact as Fig. 6b shows. Large-area organometallic chains are obtained upon deposition of 5 on Ag(111) held at 330 K, as shown in Supplementary Fig. 13a and 13b . A 420 K annealing treatment leads to the formation of covalent chains, as exhibited in Supplementary Fig. 13c -e with several connection types. Glaser, other covalent, and C−Ag−C connections are pointed by white, blue, and yellow arrows, respectively ( Supplementary Fig. 13c ). A statistical analysis toward different connection types of the chains obtained at 420 K (Supplementary Fig. 13f ) suggests that Glaser coupling is the main product with a yield of ~50 %, similar as the result in ref. 1 . A probable reason for the formation of other covalent connections (involving intramolecular cyclization at most cases) besides Glaser coupling is revealed in Supplementary Fig. 13g . After a release of Ag adatom in a long organometallic chain, two short chains would be formed. In the following step, although the Glaser coupling between the two short chains could occur, the dissociation of another Ag adatom may be competitive, as pointed by the blue arrow. Once this occurs, the single-molecule cyclization would be involved, leading to the generation of H type product 4 or other covalent products. In addition, for the terminal area of a chain, the formation of H type product 4 can be easier, as discussed in Fig. 6 . Supplementary Reference
